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(54) METHOD AND SYSTEM FOR BIOS REWRITING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a basic input output system(BIOS) rewriting method and 
its system which permit activation of a system from the next time onward even if rewriting of a 
BIOS data fails. 

SOLUTION: A flash ROM is divided into blocks 20 and 21 for storing a BIOS and a block 22 for 
storing status information, a block to read the BIOS on the basis of information first read from 
the block 22 at the time of activation is selected and the system is started, and a block different 
from ones used for starting the system out of the blocks 20 and 21 that store the BIOS is 
rewritten by a new BIOS at the time of BIOS rewriting. Then, the device is equipped with an 
address/boot conversion control means (1) which controls so that the BIOS is read out of the 
block in which the BIOS is rewritten anew at the time of next system start and the system is 
started at the next time of starting the system only when rewriting is normally performed by the 
new BIOS. 
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METHOD AND SYSTEM FOR BIOS REWRITING 

5 [Claims] 

[Claim 1] A BIOS rewriting method, comprising steps of: 

dividing a re-writable non-volatile semiconductor 
storage device into a plurality of areas for storing a BIOS 
respectively and an area which stores status information 
10 including information for determining an area to be read for 
system startup and is read first at the time of system 
startup; 

starting up the system by first selecting an area to 
read the BIOS based on the information read from the area for 

15 storing said status information and reading out the BIOS from 
said selected area at the time of system startup; 

rewriting an area, which is different from said area 
used for system startup out of the plurality of areas storing 
said BIOS, by a new BIOS at the time of BIOS rewriting; and 

20 reading the BIOS from said area for which the BIOS 

was newly rewritten and starting up the system at the next 
system startup only when rewriting is normally performed by 
the new BIOS* 

[Claim 2] A BIOS rewriting method, comprising steps of: 
25 dividing a flash ROM into a block for storing 

status information which is read first at a system startup, 
and a plurality of blocks for storing a BIOS; 
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starting up the system by selecting a block of which 
the BIOS is read from the information, which is read from the 
block storing the status information, and reading said BIOS 
from the selected block at the time of system startup; 

rewriting a block which is different from said block 
used for system startup (called the "original block"), by a 
new BIOS at the time of BIOS writing; 

updating the content of the block for storing said 
status information when rewriting is normally performed by 
said new BIOS; and 

reading the BIOS from said block for which the BIOS 
was newly rewritten by the new BIOS and staring up the system 
at the next startup when rewriting of said BIOS was normally 
performed, or reading the BIOS from said original block and 
starting up the system at the next startup when rewriting of 
said BIOS failed. 

[Claim 3] A BIOS rewriting system, comprising address/boot 
conversion control means for: 

dividing a rewritable non-volatile semiconductor 
storage device into a first and second areas for storing a 
BIOS and a third area for storing status information which is 
read first at a system startup; and 

performing control such that the system is started 
up by reading first the status information stored in said 
third area in said non-volatile semiconductor storage device 
to control the address, and reading BIOS data written in 
either said first or second area at the time of the system 



startup, and that the new BIOS is written to an area which is 
different from the area used for system startup out of said 
first and second areas in said non-volatile semiconductor 
storage device at the time of BIOS rewriting , and updating 
said third area by a latest status information on which one 
of said first and second areas the system is started up from. 
[Claim 4] The BIOS rewriting system according to Claim 3, 
wherein said address /boot conversion control means further 
comprises: 

status information storing means which includes a 
boot flag for indicating which BIOS stored in said first or 
second area is read for starting up the system and an update 
flag for indicating the BIOS rewriting mode; 

means of reading first the status information from 
said third area in said non- volatile semiconductor storage 
device and storing the content thereof in said status 
information storage means at the time of system startup, and 
inverting the value of said boot flag and writing the value 
of the status information storage means to said third area as 
a new status information after rewriting of the BIOS;* and * 

means of converting an address so that either said 
first or second area is accessed according to the value of 
said boot flag if said update flag is not rewriting mode; 
and converting an address such that an area opposite of the 
area used for reading the BIOS at the system startup out of 
said first and second areas is accessed if the value of said 
update flag indicates rewriting mode. 



[Claim 5] The BIOS rewriting system according to Claim 3, 
further comprising means for switching and setting the value 
of said boot flag to a fixed value outside said address/boot 
conversion control means. 

[Claim 6] A BIOS rewriting system, comprising address/boot 
conversion means for: 

dividing a re-writable non-volatile semiconductor 
storage device into N number of areas (N is a 3 or higher 
integer) for storing a BIOS, and N+l number of areas for 
storing said status information which is read first at a 
system startup; 

starting up the system by reading BIOS data 
written in one of said first to Nth areas, with controlling 
the address, from the status information stored in the 
(N+l)th area in said non-volatile semiconductor storage 
device; 

performing control such that the new BIOS is 
written to an area which is different from the area used for 
the system startup out of the first to Nth areas in said non- 
volatile semiconductor memory device when the BIOS is 
rewritten, and said (N+l)th area is updated to the latest 
status on which one of the first to Nth areas the system is 
started up from. 

[Claim 7] The BIOS rewriting system according to one of 
Claims 3 to 5, wherein said rewritable non-volatile 
semiconductor storage device further comprises a flash ROM 
which can electrically erase and write for each block. 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] 

The present invention relates to a BIOS (Basic 
5 Input /Output System) rewriting system of such an information 
processor as a personal computer , and more particularly to a 
BIOS rewriting system which is suitable for a system storing 
BIOS in an erasable and writable flash ROM in block units. 
[0002] 

10 [Prior Art] 

When a BIOS, which is basic software to control hardware 
functions of such an information processor as a personal 
computer, is stored in a mask ROM, for example, update 
thereof is performed by replacing the mask ROM, but recently 

15 an information processor, where BIOS is stored in a flash ROM 
which is rewritable in block units, and where a BIOS can be 
updated for correction and function additions, has been 
commercialized. In this case, to rewrite BIOS, the user 
themselves updates it or a person- in-charge of maintenance 

20 performs this update if the maintenance contract has been - 
signed. 
[0003] 

[Problems that the Invention is to Solve] 

However in order to rewrite BIOS, it is necessary to 
25 obtain BIOS, startup a predetermined rewriting tool, and 

perform rewriting according to a predetermined procedure, and 
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rewriting may fail unless there exists a certain degree of 

specialized knowledge. 

[0004] 

Also the system cannot be started up normally at the 
5 next startup if power is shut off in error during rewriting 
or if BIOS is not written normally to a flash ROM after the 
BIOS data in the flash ROM is erased by a rewriting tool. 
This is because a system is started up by first reading the 
BIOS data in the flash ROM, but a system cannot be started up 
10 if the BIOS data is lost or destroyed. 
[0005] 

As a BIOS rewriting system, Japanese Patent Application 
Laid-Open No. H8-69376 proposes a BIOS rewriting device for 
preventing re-operation from being disabled even if power is 

15 shut off when rewriting the content of the BIOS ROM, 

comprising an address switching circuit, which switches 
between the higher and lower parts of a non-volatile memory 
! device storing the BIOS and which has the same capacities, is 
supported using a jumper switch, wherein the BIOS is divided 

20 into a basic part and-an extension part, the basic part is> 
rewritten by writing the new basic part to the part storing 
an old extension part, replacing the higher and lower parts 
of the non-volatile memory device as circuits after writing 
is over, then the block storing the old BIOS basic part is 

25 erased and a new extension part is written. As clarified in 
the later mentioned explanation, the present invention 
presents a system which is different from the rewriting 
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system stated in the above mentioned Japanese Patent 

Application Laid-Open H8-69376. 

[0006] 

With the foregoing in view, it is an object of the 
5 present invention to provide a method and a system for BIOS 
rewriting, which allows starting up the system the next time 
or later even if rewriting the BIOS data failed. 
[0007] 

[Means of Solving the Problems] 

10 To achieve the above mentioned object, a BIOS rewriting 

method according to the present invention comprises steps of : 
dividing a rewritable non-volatile semiconductor storage 
device into a plurality of areas for storing a BIOS 
respectively and an area which stores status information 

15 including information for determining an area to be read for 
system startup and is read first at the time of system 
startup; starting up the system by first selecting a block to 
read the BIOS based on the information read from the area for 
storing the status information and reading out the BIOS from 

20 the selected block at the time of system startup; rewriting 
an area, which is different from the area used for system 
startup out of the plurality of areas storing the BIOS, by a 
new BIOS at the time of BIOS rewriting; and reading the BIOS 
from the area for which the BIOS was newly rewritten and 

25 starting up the system at the next system startup only when 
rewriting is normally performed by the new BIOS. 
[0008] 
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A BIOS rewriting system according to the present 
invention comprises address /boot conversion control means for 
dividing a rewritable non- volatile semiconductor storage 
device into a first and second areas for storing a BIOS and a 
5 third area for storing status information which is read first 
at a system startup , and performing control such that the 
system is started up by reading first the status information 
stored in the third area in the non-volatile semiconductor 
storage device to control the address , and reading BIOS data 

10 written in either the first or second area at the time of the 
system startup , and that the new BIOS is written to an area 
which is different from the area used for system startup out 
of the first and second areas in the non-volatile 
semiconductor storage device at the time of BIOS rewriting , 

15 and the third area is updated by a latest status information 
on which one of the first and second areas the system is 
started up from. 
[0009] 

[Description of the Preferred Embodiments] 
20 Embodiments of the present invention will- now be 

described. In the present invention, the flash ROM is 
divided into a block for starting up the system and a block 
for rewriting a BIOS , and only when rewriting is normally 
performed , the system is started up from the block where the 
25 BIOS was newly rewritten. 
[0010] 
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Describing this in more detail , in the BIOS rewriting 
method of the present invention according to this preferred 
embodiment thereof , the flash ROM for storing a BIOS is 
divided into a block for storing status information which is 
read first at a system startup , and a plurality of blocks for 
storing BIOS, the system is started up by selecting a block 
for reading out the BIOS from the information read from the 
block storing the status information, and reading the BIOS 
from the selected block at the time of system startup, a 
block which is different from the block used for system 
startup (called "original block" ) is rewritten by a new BIOS 
at the time of BIOS rewriting, the content of the block for 
storing the status information is updated when rewriting is 
normally performed by the new BIOS, and the BIOS is read from 
the block for which the BIOS was newly rewritten by the new 
BIOS, to startup the system at the next startup if rewriting 
of the BIOS was normally performed, or the BIOS is read from 
the original block to startup the system at the next startup 
when rewriting of the BIOS failed. 
[0011] 

Referring to Fig. 1, the BIOS rewriting system of the 
present invention according to the preferred embodiment 
thereof comprises address /boot conversion control means (1) 
for dividing a flash ROM (2) into a first and second blocks 
(20, 21) for storing a BIOS, and a third block (22) for 
storing status information which is read first at a system 
startup, and performing control such that the system is 



started up by reading first the status information stored in 
the third block and reading BIOS data written in either the 
first or second block by controlling the address at the time 
of system startup , and that the new BIOS is written to an 
5 area which is different from the area used for system startup 
out of the first and second blocks in the flash ROM (for 
example , if the system was started up from the first block, 
BIOS is rewritten to the second block) at the time of BIOS 
rewriting , and the third block is updated by the latest 
10 status information on which one of the first and second 
blocks the system is started up from. 
[0012] 

In other words , the address /boot conversion control 
means (1) further comprises functional means for controlling 
15 the address from the status information stored in the block 
(22) in the flash ROM (2), controlling such that the system 
is started from the BIOS data in either block (20) or block 
(21). 
[0013] 

20 Also at the rewriting of the BIOS , the address/boot 

conversion control section (1) further comprises the function 
means for controlling such that [the data] is written to a 
block which is different from the block used for system 
startup , and controlling such that the block (22) is updated 

25 to the latest information. 
[0014] 
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According to an embodiment of the present invent ion , the 
flash ROM comprises a plurality of blocks storing BIOS data, 
and at the rewriting of the BIOS, the BIOS in a block 
different from the block used for the system startup is 
5 rewritten, and the block used for the system startup is not 
erased or written, so even if the rewriting of the BIOS 
failed, generation of a situation where the system cannot be 
started up at the next system startup can be prevented with 
certainty • This will now be described using examples. 
10 [0015] 

[Embodiments] 

Embodiments of the present invention will now be 
described with reference to the accompanying drawings. Fig. 
1 is a diagram depicting the configuration of an embodiment 
15 of the present invention. 
[0016] 

Referring to Fig. 1, an embodiment of the present 
invention comprises an address /boot conversion control 
section 1 for converting an address and a block to be read in 

20 the flash ROM 2 between the address /data line and the control - 
line which are connected to the flash ROM 2 (batch erase type 
read only memory which can be electrically erased and 
written), where BIOS data is written and the stored content 
is held even if power is shut off. 

25 [0017] 

The flash ROM 2 is comprised of two blocks, 20 and 21, 
where BIOS data is written and the data can be read and 
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written, and the block 22, in which the status information of 
the flash ROM 2 is stored and which is read first at system 
startup. 
[0018] 

5 Fig. 2 is a block diagram depicting an example of the 

configuration of the address/boot conversion control section 
1 according to an embodiment of the present invention. 
Referring to Fig. 2, the detailed configuration of the 
address /boot conversion control section 1 according to an 
10 embodiment of the present invention will be described. 
[0019] 

The address /boot conversion control section is comprised 
of a status read/write section 10 which is connected to the 
address/data line and the control line, for controlling the 

15 reading/writing of status information from the block 22 of 
the flash ROM 2, a status register 12 which can store the 
values which are read from the status read/write section 10., 
and an address conversion section 11 which read and judges 
the status register 12 and converts the address. 

20 [0020] 

The status read/write section 10 has a function to read 
the status information first from the block 22 and save it in 
the status register 12 when the system is started up from the 
BIOS data in the block 20 or block 21, and to write the set 
25 value of the status register 12 in the block 22 as new status 
information after rewriting completes. 
[0021] 
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The status register 12 comprises a boot flag 120 which 
is set to "0" when the system starts up with the BIOS data of 
the block 20, and to "1' when the BIOS data is of the block 
21/ and an update flag 121 which is set to "1" in the case of 
5 rewrite mode, and to "0" when otherwise. 
[0022] 

The address conversion section 11 has a function to 
convert the address so as to (1) access the block 20 when the 
value of the update flag 121 is "0" and the value of the boot 

10 flag 120 is "0", and to (2) access the block 21 when the 

value of the update flag 121 is "0" and the value of the boot 
flag 120 is "1", and to convert an address to access a block 
opposite of the block used for the update when the value of 
the update flag 121 is "1". 

15 [0023] 

Fig. 3 is a flow chart depicting the operation of an 
embodiment of the present invention. The operation of the 
embodiment of the present invention will be described with 
reference to Fig. 1 to Fig. 3. 
20 [0024] 

When the power of the system is turned on (step SI), the 
status read/write section 10 reads the status information 
from the block 22, and stores the information in the status 
register 12 (step S2). The address conversion section 11 
25 starts up the system by reading the block 20 if the value of 
the boot flag 120 is "0" and the block 21 if "1". 
[0025] 
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The program starts up from a boot medium, such as a boot 
FD (Floppy Disk) or boot disk where data of a new BIOS and 
rewriting tool are stored, and rewriting starts. 
[0026] 

5 When the rewriting of BIOS starts, the status read/write 

section 10 sets the update flag 121 of the status register 12 
to "1" to enter rewrite mode (step S3). 
[0027] 

The address conversion section 11 converts the address 
10 of the block to be rewritten by the value of the boot flag 

120 of the status register 12. If the update flag 121 is "1" 
and the boot flag 120 is "0", then the address is converted 
into the address of the block 21, and BIOS data is rewritten. 
If the boot flag 120 is "1", then the address is converted 
15 into [the address] of the block 20, and BIOS data is written 
(steps S5, S6). 
[0028] 

When the rewriting of the BIOS completes normally, the 
status read/write section 10 sets the update flag 121 to "0", 
20 and inverts the value of the boot flag 120 to ° 1" if •■ 
currently "0", and to "0" if currently "1" (step S9), and the 
content of the status register 12 is written to the block 22 
(step S10) . 
[0029] 

25 By this, at the next startup the system can be started 

up from the block for which the BIOS data is rewritten. 
[0030] 
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When the rewriting of the BIOS does not end normally, a 
reset is executed (step S8), but the boot flag 120 is not 
rewritten , so the system is started up using the BIOS data of 
the block for which the system has been started up with so 
5 far, which can prevent the status where the system cannot be 
started up even if the rewriting of the BIOS failed. 
[0031] 

Other embodiments of the present invention will now be 
described in detail. Fig. 4 is a block diagram depicting an 

10 example of the configuration of the address /boot conversion 
control section 1 according to the second embodiment of the 
present invention. Referring to Fig. 4, the detailed 
configuration of the address/boot conversion control section 
1 in an embodiment of the present invention will be described. 

15 [0032] 

Referring to Fig. 4, according to the second embodiment 
of the present invention, a flag switch 3, which can directly 
switch the value of the boot flag 120 of the status register 
12 immediately after power is turned on, is connected to the 
20 address /boot conversion control section 1 of the above 
mentioned embodiment shown in Fig. 2. 
[0033] 

By the flag switch 3, the boot flag 120 is set to a 
fixed value, "0" or "1". Then the address conversion section 
25 11 reads the BIOS data in the block 20 or 21, depending on 
the value of the boot flag 120, and starts up the system. 
[0034] 
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According to the second embodiment of the present 
invention, in a system where the hardware is the same but the 
settings of the CPU and each I/O are different , the BIOS is 
stored in one flash ROM, and is simply switched depending on 
5 the purpose of use. Therefore new hardware, where only the 
BIOS data is different, is unnecessary. 
[0035] 

According to the third embodiment of the present 
invention, the number of blocks in the flash ROM 2 is 
10 increased to N (N>4), where N-l number of BIOS data is stored, 
and the boot flags of the status register are increased 
accordingly. In this embodiment, the system can be started 
up with the N-l number of BIOS which have different settings. 
[0036] 

15 [Effects of the Invention] 

As described above, according to the present invention, 
the status where the system cannot be started up at the next 
system startup can be prevented with certainty even if the 
rewriting of the BIOS failed. 
20 [0037] : ' ; 

This is because in the present invention, the flash ROM 
is comprised of a plurality of blocks where the BIOS data is 
stored, and BIOS is rewritten to a block which is different 
from the block from which the system is started up. 
25 [Brief Description of the Drawings] 

Fig. 1 is a diagram depicting the configuration of an 
embodiment of the present invention; 
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Fig. 2 is a diagram depicting the configuration of the 
address /boot conversion control section according to an 
embodiment of the present invention; 

Fig. 3 is a flow chart depicting the processing flow of 
5 an embodiment of the present invention; and 

Fig. 4 is a diagram depicting the address /boot 
conversion control section 1 according to an embodiment of 
the present invention. 
[Explanation of Reference Numerals] 
10 1 address address/boot conversion control section 

2 flash ROM 

3 flag switch 

10 status read/write section 

11 address conversion section 
15 12 status register 

120 boot flag 

121 update flag 
20, 21, 22 block 
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[o o o i J 

a— ^^IS«to3S3SB<OB I OS (basic input/outpu 
t system) St U «MC, yDy^B© 
• •tii^BJlgft^v 7VaROM{IB I OS^8 

Mi"*. 

[0 0 0 2J 10 

^T^SB I OSjJW^^ROM«lC»i|ft$tlTV^i 
ROMI:BIOS$rfeMtt, BIOSOHfE, fltfigil 

[000 3] 

[0 0 0 4] ffM^l^ottMS^l 
fc<9. 775''>aROMtoB I OSf^^SrttM 
^^HaotS^lttia^yv/aROMCB I O 

&5B I OSf- ^R^tfjLT&^JtSrfT?^ wco 
B I OSf-^^K ioti^H L< ii^ixTb* 

■[0 0 0 5]-4*5, BIOSf^ftiMiLT, 
lftH¥8-6 9 3 7 6^S(^li, BIOS ROM 

r ^^■e^<^tii o z^h^mt ztztfxD b i o 40 

S&Z&jLmmt IT, BIOS^taW«^ 
pl, B I OSIi**SI5»tffi3Ba5» 

KSf*U *0>&*V>B I OSS*gp^^fejWL^^a 



#*9Jtt\ JblS^J^^^^8~ 6 9 3 7 6f^afE(l 

So 

[0 00 6] Lfc^oT, ±CmHjKlcC» 

[0 00 7] 

*369Hc«*B IOSf#M*Slt 
Tfffftt¥ttfHE1tim*« ^ftLBIOS^t 

i-*««36^tt^HiLfeffif*^a-5frB i os^few 
■f^o s/^JgrJlRLKaRSftfe^n y^&B I OS 
^fflU^rA§:4^ilf, BlOSt^ 
tt, BiOS^MLfcitoi^p^ i/^x^S: 
t±ift^v^ixfc«rE««i:tt»J(0««S:*rLV^B I 
OStSIM, ff UV^B I OST'St^x^iE^'tctT 

L < B I O S X y> B I O S SrR^fcH b 

[0 0 0 8] *t*^l:«5Biosttftx:^ 
tt, #*"5Ilfe^^»^tt¥»fls:|Bti^B^, B I OSS: 

Bc^HJ^tte^^-^^lf^^^i-6^3^^, tc 

#IB«3S« ft 3 mm izfeffi £ *t7c xx-^* W« £ 

v^-ftt^««lc##ii^*t"Cl^-6B I OSf-^^I 

ffirE^**tt^*i*:E1t3S«rt<0»l % ^2 (TP 

ftS^WcttLTgrL^B I OS(7)S#^^t^H-5 
«fc5fcWJ»U £blc, atfSfS 3 JRi. I20 

[0 0 0 9] 

\Z<D^ f?L< B I OSmftifcyny^ £9~>;* 
[0 0 10] J:D»»«Ctt, *&W(DB I OSflSi 

*ifci*. -t<o»*uv>i8ifio^ttic*3^r, bios& 
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WhAstZmWifr f>BIOS SrK^ffli"^ o 5/ * L 
Ka«$ftfc:/ci yffrbB I OSa^WLX^f 
^«r£*>±tf, BIOSS^Mcit 

9) ^ttSUco^ny^SrgfL^B I OSXttM, £r 
Li>B I OSC0##«lx^iESi-ff^ix^#'&{cii > ^ 

titcm^, frt < B I OSSrttftifc^o y ^ J: t> B 
I OS^^aLr^^^^^±tf^fTV>, — £\ 
B I OS(0»#|ft^3&5*HScLfe#^«C|i, %©yny^ 

I0 0 1 1 ] *M(OB i ostt»mii, ^<s># 
^ROM (2) Sr. BI OSMtS^K m27 

vy? (20, 21) £ x i/x^j*±L±ifmzmmzm 20 
2) b, kh&wu i/*^j±iL%±_i?mzm^x, * 

U T K LTI 1 Xlll 2 >^n 5/ ^ o^f tl 

fr(Dm%L\zm$&3itiTi^z>B 1 osf- f&wtfrm-t 

^bXi/Xy^J±$:3Llb±lf, ^tcB I OS(OS#j^x.B$ 

I^BIOS(7)tl^l79) £5U:*J»U 
JB3:/n y^*, ^ 1 , S2^n .y^(DV^^b^> 
* x A £ It h±lf 6 TWcBii" £ ftff^>^ 9 X ^WtX 
3E*rT*r K^/^-haEJftftMW^a (1) ^Ix 

[0 0 12] T Ku^//- h^tfe»W3^: 

(1) [2, 777'>aROM (2) J^CO^O-/^ (2 

2) icfej^^ixfc^^— ^^iS#^^r K^**J8L 

T, l/n^ (20) Xter/ny* (2 1) tohf^bh^ 
COB I OSr- *a>^;*7\-k«rS£*>±lf 5 J: 5 t-#J» 40 

[0 0 13] *fcB I OS60S#«|±^ T Kl/X/y 
— haE»fil»8B (1) tt, v-^^^<D5i^±if{C^^ 

5iaw»u zbic^uy? (22) mm(o^- 
[o o i 4] &&m<Dmi&<oMffii\c&\'*xn, 77r> 

aROM^SOB I OST-^^ftlftSiXfc^Djy 



fT^Kfc^n iRftS:/n s/^K^LTB I OS<D 

ix/cy n y ^ icov^ tiiH* - m^^^mt>tt^^ti 

[0 0 15] 

J-RWi-So Site, *^B^^-SJ£^dco«^^^^[g| 

[0016] HI l *#BBi-5 b . *¥&W<D-mMMte, 
BlOST-^^^^ttTio^ «jR»i*^tSBtS 
W^$tl577 7^ROM2 (— JgM£a«>tt 

^W^tBiXtf^a^jBftK^fflU^ffl^^ey) (eg 

l/^^T^^^ ^v/^ROM2rt(Dit^tti-r^a ;y^£^ 
ft^ST Ki/*/V- hX&M«pfi|Si £«;iT^£ 0 
[0 0 17] 77^'>aROM2ll BIOSt"^^ 

2 0 x 21h 77 7VaROM2(D^7 ; "^^jS#^ 

£*L3:/n 2 2 ^iiti^$tlt^5o 

[ooi8] m2\* s *&w<n—nmmK&vyz>T 
i-s. 

[0 0 19] 7^-^*5 J: tJ?S0»i»»c^Lr 

775/^R0M2O7 p p 5/^ 2 2^1^^^ — ^^tf^ 

&*£*Tr—# * (Status) L-v^^ 12^ JX-r— 

[00 20] XT—fXffi&mZ&lOn, ?u y ?2 
OXIi^D y 2 2 1 (DB I OSt-^/I^^tA^ 
^±rf3(Cj^LT, £-fg#J^ yn^2 2H^7 
— ^^tta^y — Ktt^r-^^ l^^^ 1 2(C(^# 
L. tf:t§*x.»78l^r-^xi/vf7^ i 2C0K 
fem&'T'v 2 2lc0rLu^^x-^^^W^^ LTS# 

[00 2 1 ] 77-^1/^^ 1 211, 2 0 

OB I OSf-^X^fA^S^l^ot^^f^l; 

/0j , ~7 & y 2 2 1 (DB I OSr-^cof^{: r l j 
fcWtfcZivZs*— h (Boot) 77^1 20^ 

^K57y/f-h (Update) 7^121^tt 
5 0 
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COO 2 2] T Kl"*KlKA!l 1(1. (1) 

h 7 v if 1 2 1 <Dm& I" 0 J T*> «9 , toy- h 7 

7^12 0©I# roj o»&ic(4, ^Dy^2 0i» 

(2) r^/7-h77^i 2 i coffin roj -cfc 
^ ^-1^77^1 2 r i j (om&lzte, 

r y-ff— hyi^i 2 i <Dfit# r i j coi^im, ? 

10 0 2 3] El 3 t4 s **9J<o— HJfi«(^tli^<oHW^ 10 
Sfctfx^-n^- bXhZ> 0 [§J 1 7}MIU 3 £r#flB L 

[0 0 2 4] £1\ ^fA^il^At^i: (^^ 
^Sl) , ^T'-^^ttSl O^o 2 2 
(Status) WWSrR^mLRWW*^^. 
(Status) ^^12l:(fS^Mt5 (^7 
y^S 2 ) 0 T K^^^lftgiJl 1 I4 N y-h77^12 
OCDM^ TOJ /i^D7^20, r l j ftfe^ny^ 

[0 0 2 5] -£<^ trb^B I OSOf-^^i^S 20 

[0 0 2 6] BIOS£OitMm^^ 
— 1 2 COr y^f s f — h77^12U 

ri j ic-rs (^^ y^s 3) 0 

[0 0 2 7] 7Kl/^j|tti U4, ^r-^^Uy^ 
(Boot) y*7?\ 2 0tf>«Sfc:J: 9 , #^ 
»^yn^^7K^«no 7s/yf^h7 30 
7>12US r 1 j ffctf. /-h77^120^ 

roj /o^^KOrK^MlT, BI 

OSr-^ifM5o *fc, /-F77^120^ 

r 1 J t£t>ZfX2y? 2 0(OT Kl/^{:f^LTB I OS 
f-^^t#M^> (^7^S5, S6) 0 

[0 0 2 8] B10S(^)fttoiKW7L/c^, 
^T-^^i^f#^l T7/7-f77^12 
1 £ TOJ £ U /-F77^12 0^)^^ ^ix*x* 

r o j r i j , r i j roj ^515^* (*7- 

^^S9) „ 2 2{C S 12 40 

<£>ft^£r##&tf (^fy/S 1 0) e 
[0 0 2 9] rttJ-Jrt), #©£^±1/^*4. g?L<B 

[0 0 3 0] ifcfcL. B I OSO»#)ftt^jE«»7L 

8) . ^-K77^1 2 0^1^x^X1^ 
T\ ^*t^fA^4t ) j : ^ 0 t7'D^>7<DB IOS 

46, B I OSOS^^MlfcS^tty^fi. so 



[0 0 3 1 ] ^WOflil^D^^fe^j{coV^T|ijffi$r#ML 
X&miZ&m-tZo El 4 14, *^^<7>|g-CO^^JCOT 

[0032] ia 4 z&m-tz t . *mm<om~(omffiw 

^r-ni/y7^i2^F7 
7^1 2 0(ot^ ««sa», -rct^ Bg£J9l£;i 

[0 0 3 3] 7 7^S)?)f^SS3ia^ 7—^7*7 9 

i 2 ofi. roj t< n ri j (DH^*t^K5t$tt 

7 KU^3EJftSBl 1 14, ^F77^12 
O^ttlcioT, 7"D7^20t)L<li21co<[:%f)^ 
<£>B I OSf-^^fflLTv'^r^^^±{^ e 

[0 0 3 4] ^m<omr.commm\^ ^-k?^ti4 

|£*5V*T % BI0S^lO(^)77 5'y'aR0M^|CM 

[0035] &tz, *&m<omE.(Dmmmk\.x* 

5'>'xROM2rt(7)7 f D5/^^Ni (N>4) {Ci#^L 
■CN-li©BIOSf^*»ftU ^HlCM^Lr 

i:tTt)J;t\ ^OHJfc0*H4, N- 1 fi«OR5£<0&ofc 

[0 0 3 6] 

[0 0 3 7] -*:<D3S&f4, *^iC^5^Tf4, 77 7V 
aROM^lClSOB I OSf-^/iW^ii/c/D ^ 

^S^n^^l^LT, B I 0"S<D**»x.£rfT5 ^ 5 

[ni2] *$£w<r>-mmm\c*ortz>T k^/t*- 
[§3] igftwo^a^D— srR^-r^fe* 

im4) *ftw<o—nMmiztett zt Ku^/y- 

1 T K^7 hfttftCtttW 
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2 772/'>aROM 

3 7 7^9J01M.» 

10 (Status) fflWfS^SR 

1 1 T Y\s*\ 



1 2 ^-x— (Status) Uy^^ 
12 0 h (Boot) 77^ 
121 7y/f-h (Update) 
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